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DETAILED ACTION 

This Office Action is in response to the Election filed on November 14, 2005. 

Election/Restrictions 

Applicant's election without traverse of Species I, claims 1, 2, 4, 5, and 7-21 in 
the reply filed on November 14, 2005 is acknowledged. Claims 3, 6, and 22-28 are 
withdrawn from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a 
nonelected species, there being no allowable generic or linking claim. 

Drawings 

Figures 1-4 should be designated by a legend such as -Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

Claim 20 is objected to because of the following informalities: the term "devise" 
in line 2 is a misspelling and should be "device." Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

Claims 1, 2, 4, 5, 7, 9, and 13-16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Matsunaga (US 6,670,710 B2). 

In re claim 1, Matsunaga shows (figs. 1-3) a semiconductor device comprising a 
substrate (1 1); a first multilayer interconnection structure (13, 14, 16, 18) formed on said 
substrate; and second multilayer interconnection structure (19, 22) formed on said first 
multilayer interconnection structure, said first multilayer interconnection structure 
including a first interlayer insulation film (13, 14, 16, 18) and a first interconnection layer 
(not label and next to layers 15, 17) included in said first interlayer insulation film; said 
second multilayer interconnection structure including a second interlayer insulation film 
(19, 22) and a second interconnection layer (not labeled and next to layers 20, 21) 
included in said second interlayer insulation film, said first multilayer interconnection 
structure including a pillar (30) extending from a surface of said substrate and reaching 
at least said second multilayer interconnection structure, said first interconnection layer 
being formed so as to avoid said pillar. 
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In re claim 2, Matsunaga shows (figs. 1-3) that said pillar has a layered structure 
identical to a layered structure of said first interconnection layer in said first multilayer 
interconnection structure. 

In re claim 4, Matsunaga shows (figs. 1-3) that said pillar has an edge part 
engaging to a bottom surface (17) of said second multilayer interconnection structure. 

In re claim 5, Matsunaga shows (figs. 1-3) that said pillar extends further in said 
second multilayer interconnection structure and has a layered structure identical to a 
layered structure of said second interconnection layer in a part thereof extending in said 
second multilayer interconnection structure. 

In re claim 7, Matsunaga shows (figs. 1-3) an electrode pad (46) is formed on 
said second multilayer interconnection structure. 

In re claim 9, Matsunaga shows (figs. 1-3) that there is formed an active device 
(12) in region of said substrate right underneath said electrode pad. 

In re claim 13, Matsunaga does not specifically disclose said pillar has a Young 
modulus of 30GPa or more. However, the pillar inherently has such a property since it 
has the same structure and materials as the instant invention. 

In re claim 14, Matsunaga shows (figs. 1-3) that in said first multilayer 
interconnection structure, said pillar is formed with plural numbers so as to be located at 
both sides of an interconnection pattern forming a part of said first interconnection layer 
Figure 1 , shows an overhead view in which the pillar (30) surrounds the devices region. 

In re claims 15 and 16, Matsunaga shows (fig. 1) that said pillar (30) forms a wall 
extending continuously on said surface of said substrate. The pillar extends 
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continuously along a circumference of said substrate in said first and second multilayer 
interconnection structures and form a guard ring. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsunaga (US 6,670,710 B2) as applied to claim 1 above, and further in view of 
Nakajima et al. (US 2003/0230809 A1). 

In re claim 8, Matsunaga shows all of the elements of the claims except the pillar 
being formed in a region of the substrate right underneath the electrode pad which 
Nakajima et al. shows in fig. 1. With such a configuration, the pillars (16D, 24D, 26D, 
and 34D) provide mechanical support and reinforcement to the electrode pad (36) 
during a wire bonding process. Nakajima does not specifically disclose that the plural 
numbers of pillars occupy at least 15% of the area. However, It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the 
pillars in a desired amount suitable for the electrode pad reinforcement, since it has 
been held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
Therefore, t would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to form the pillars of Matsunaga under the electrode pad as taught 
by Nakajima to provide mechanical support and reinforcement to the electrode pad. 

Claims 10-12 and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsunaga (US 6,670,710 B2) as applied to claim 1 above, and 
further in view of the Applicant's Prior Art Figures 1 -4 (APAF). 

In re claims 10-12 and 17-19 concerning the first and second interlayer insulating 
films each having a desired Young's Modulus, Matsunaga does not disclose those 
properties of the film. However, the APAF 1 shows that a first interlayer insulating film 
(14-17) and a second interlayer insulating film (18-21) each have the desired properties 
of the claimed invention in that the first film has Young's Modulus lower than the 
Young's Modulus of the second film. The specification on pages 7-12 lists all of the 
properties of the first interlayer insulating film of the porous organic film and the second 
interlayer insulating film of a CVD material. With such a configuration, the 
semiconductor device combined with the metallization structure has reduced signal 
delay and high speed operation. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the insulation 
materials of Matsunaga by using the low Young's Modulus first interlayer insulation film 
and the higher Young's Modulus second interlayer insulation film as taught by the APAF 
to form a device having reduced signal delay and high speed operation. 
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Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsunaga (US 6,670,710 B2) as applied to claim 1 above, and further in view of Pio 
(US 6,815,328). 

In re claim 20, Matsunaga shows all of the elements of the claims except said 
pillar being provided on a device isolation structure on said substrate. Pio shows (fig. 8) 
that an interconnect pillar structure (31b, 38, 56, etc.) is formed on a device isolation 
region (26). With this configuration, the interconnection structure utilizes all of the 
available space on the substrate, thus the interconnect wiring density can be increased 
without increasing the size of the substrate. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the pillar 
structure of Matsunaga by forming the pillars on the device isolation region as taught by 
Pio to form an interconnection structure utilizing all of the available space on the 
substrate and increasing the interconnect wiring density. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsunaga (US 6,670,710 B2) as applied to claim 1 above, and further in view of 
Sugiyama et al. (US Pub. 2002/0040986 A1). 

In re claim 20, Matsunaga shows all of the elements of the claims except said 
pillar is provided in plural number on said substrate, and wherein there is formed a 
reinforcement structure in said first multilayer interconnection structure so as to extend 
diagonally between said plural pillars. Sugiyama et al. shows (fig. 7) a more detailed 
interconnection layout in which the interconnect structure (104) is formed diagonally in 
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the multilayered structure of layers 88, 90, and 92 and within the boundaries of the pillar 
structure (102 and 106). While Sugiyama only discloses this configuration to form a 
specific connection scheme in the interconnect structure, it is inherent that such a 
structure also provides reinforcement to the interlay insulation. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the interconnect of Matsunaga by forming the interconnects in a diagonal 
configuration as taught by Sugiyama to form a specific routing scheme. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kurimoto et al. (US 6,879,265 B2) and Domae (US 
2002/0005584 A1) also disclose semiconductor devices having pillars for reinforcement 
of an interlay insulation region. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



MEW 

December 12, 2005 




